Governments around the world have adopted national policies and programs to improve health literacy. This paper examines progress in the development of evidence to support these policies from interventions to improve health literacy among community populations. Our review found only a limited number of studies (n¼7) that met the criteria for inclusion, with many more influenced by the concept of health literacy but not using it in the design and evaluation. Those included were diverse in setting, population and intended outcomes. All included educational strategies to develop functional health literacy, and a majority designed to improve interactive or critical health literacy skills. Several papers were excluded because they described a protocol for an intervention, but not results, indicating that our review may be early in a cycle of activity in community intervention research. The review methodology may not have captured all relevant studies, but it provides a clear message that the academic interest and attractive rhetoric surrounding health literacy needs to be tested more systematically through intervention experimentation in a wide range of populations using valid and reliable measurement tools. The distinctive influence of the concept of health literacy on the purpose and methodologies of health education and communication is not reflected in many reported interventions at present. Evidence to support the implementation of national policies and programs, and the intervention tools required by community practitioners are not emerging as quickly as needed. This should be addressed as a matter of priority by research funding agencies.
INTRODUCTION

Defining and measuring health literacy
The past 25 years have seen extraordinary growth in interest in health literacy. A search on the term 'health literacy' in most publication databases shows negligible publications in the 1990s, rising steeply to many hundreds of papers published annually on the subject in the past few years. This surge in interest has been driven along by debate about the concept, definition and measurement of health literacy, and numerous studies that have investigated the relationship between health literacy and a wide range of health and social outcomes. A small but growing number of studies report on V C The Author 2017. Published by Oxford University Press. All rights reserved. For Permissions, please email: journals.permissions@oup.com interventions to address the practical challenges of low health literacy in clinical settings, and describe approaches to improving health literacy in different clinical and community populations.
Health literacy is one of many domains of literacyreflecting the fact that general literacy is both content and context specific. Literacy is generally understood as having two distinct components-those that are taskbased, and those that are skills-based. It can be measured in absolute terms by distinguishing between those who can perform the tasks of reading and writing basic text and those who cannot, and in relative terms by assessing the skill differences between those who are able to perform relatively challenging literacy tasks and those who are not able to do so (National Assessment of Adult Literacy, 2003) . Individuals with higher levels of general literacy (high-level skills in reading, writing and understanding text) are more able to apply their skills in situations requiring specific content knowledge, or in new and unfamiliar contexts.
Health literacy can be described as the possession of literacy skills (reading and writing) and the ability to perform knowledge-based literacy tasks (acquiring, understanding and using health information) that are required to make health-related decisions in a variety of different environments (home, community, health clinic). Health literacy is also generally understood to include equivalent skills in numeracy. It has been defined and conceptualized in multiple ways (Peerson and Saunders, 2009; Sorensen et al., 2012) . but almost all definitions of health literacy in common use have the same core elements describing the skills that enable individuals to obtain, understand and use information to make decisions and take actions that will have an impact on their health status. These are an observable set of skills that will vary from individual to individual.
These differences in skills have been categorized as functional, interactive and critical health literacy (Nutbeam, 2000) . Such a classification is derived from mainstream literacy studies and has the advantage of signalling the impact that differences in skill levels may have on health-related decisions and actions. Functional health literacy describes basic level skills that are sufficient for individuals to obtain relevant health information (for example on health risks, and on how to use the health system), and to be able to apply that knowledge to a range of prescribed activities. Interactive health literacy describes more advanced literacy skills that enable individuals to extract health information and derive meaning from different forms of communication, to apply new information to changing circumstances, and engage in interactions with others to extend the information available and make decisions. Critical health literacy describes the most advanced literacy skills which can be applied to critically analyse information from a wide range of sources, and information relating to a greater range of health determinants, and to use this information to exert greater control over life events and situations that impact on health. This differentiation between functional, interactive and critical health literacy have been used and refined by other authors (Ishikawa et al., 2008; Chinn, 2011 , Sykes et al., 2013 .
Such a categorisation also helps to distinguish between interventions that are task-based-designed to develop specific skills to manage prescribed activities (medication adherence, behaviour change), and interventions that are skills based-designed to develop generic, transferable skills that equip people to make a range of more autonomous decisions relating to their health, and to adapt to changing circumstances. The concepts of interactive and critical health literacy connect closely to modern concepts of health promotion. In this case, health literacy has been viewed as a personal and population asset offering a route to greater autonomy and control over health decision-making (Nutbeam, 2008; Pleasant and Kuruvilla, 2008; Må rtensson and Hensing, 2012) . It is through this focus on skills development and empowerment that the concept of health literacy has the potential to have a distinctive influence on the purpose and methodologies of health education and communication.
Developing a 'universal' measure of health literacy that can be applied to diverse populations is proving to be very challenging (Jordan et al., 2011; Haun et al., 2014) . Measurement tools need to be able to assess relative differences in health literacy skills, and the ability of individuals to apply those skills to achieve health outcomes in different circumstances. Several simple measures of functional health literacy have been tested, refined and validated over the past 20 years to provide short screening tools for clinicians to use in everyday practice with a broad range of populations (Davis et al., 1993; Parker et al., 1995a; Weiss et al., 2005) . These measures were designed and are most useful as screening tools in clinical practice, but are generally insufficient to measure relative differences in cognitive skills in population studies. Progress has also been made in measuring interactive and critical health literacy in clinical populations (Ishikawa et al., 2008) . Currently work is underway in several countries to develop and adapt existing measurement tools for health literacy that can be applied to population studies, can discriminate between relative differences in health literacy, and importantly, can be used to assess change in individuals and populations following intervention. More sophisticated (and complex) tools are emerging but are not yet observably in use in intervention studies (Chinn and Mccarthy, 2013; Jordan et al., 2013; Osborne et al., 2013; Sorensen et al., 2013) .
Improving health literacy in populations
In response to surveys that have indicated high rates of poor health literacy in populations, governments and national agencies in countries as diverse as the US, China, Australia and some European nations have developed national strategies and targets to improve health literacy in their populations (Heijmans et al., 2015 Health, 2008) . As these policies and other government responses have emerged there has been increasing attention given to interventions to address the challenges posed by low health literacy in populations, and to improve health literacy in populations.
Health literacy can be improved through the provision of information, effective communication and structured education. It can be regarded as a measurable outcome to health education or patient education. Improvements in health literacy can be assessed through the measurement of changes to the knowledge and skills that enable wellinformed and more autonomous health decision-making. Differences in communication methods, media and content will result in different learning outcomes and associated behavioural and health outcomes. In turn, individual responses to information and education will be moderated by the environment in which they occur.
To date, the great majority of reported interventions have been in clinical settings, and generally focus on task-directed, functional health literacy. As the number of reported intervention studies has increased there have been some helpful reviews (Sheridan et al., 2011; Manafo and Wong, 2012; Taggart et al., 2012) . Taken as a whole, these reviews provide broadly consistent evidence that comprehension of health information and advice among individuals with low health literacy can be improved through modifications to communication and other mixed-strategy interventions. These improvements are associated with better health outcomes including changes to identifiable risks for chronic disease, and among those with established disease, reduced reported disease severity, unplanned emergency department visits and hospitalizations. These reviews also highlight some of the practical challenges experienced in the clinical environment that will often limit communication to the transmission of factual information on how to use medications and health care services, and the knowledge and skills necessary for successful self-management of a chronic disease such as diabetes and arthritis. These constraints often mean that the educational methods used do not enable interactive communication, nor support the learning that will enable a high level of autonomy in decisionmaking. Although the Manafo and Wong review (2012) specifically examined interventions that they judged to be directed at improving interactive health literacy, the reviews include few interventions outside of clinical settings, and very few that could be classified as skillsdirected, designed to develop interactive and critical health literacy skills. These reviews also include many interventions based on the well-established knowledge/attitudes/behaviour (KAB) conceptual framework, and studies that used proxy measures of health literacy, usually knowledge improvement. The Taggart et al. review (2012) includes many such interventions. There is nothing intrinsically wrong with this framework, and in the application of more sophisticated psycho-social theories of behaviour change that have been developed in response to the shortcomings of the traditional KAB model (some of which are employed in the interventions). However, such interventions do not always reflect the skills-directed methods and learning theories that are required to develop interactive and critical health literacy, and the use of proxy measures that are limited to knowledge improvement may present a risk that 'health literacy' is being used as a convenient, contemporary label to describe more traditional task-directed health education interventions.
Taken overall, these reviews reveal significant 'work in progress' in relation to health literacy, providing consistent evidence that individuals with lower health literacy can be identified in clinical settings, supported to make positive improvements in their understanding of specific clinical conditions and related risks, and helped to develop functional skills to modify the behaviours that produce improved health outcomes. This paper builds on this earlier work by examining the progress to date in the development of interventions to improve health literacy with community (non-clinical) populations, searching in particular for interventions that are skills-directed and where improved interactive or critical health literacy is targeted as an outcome.
METHODS
Literature search strategy
Electronic databases were searched for key words using search terms: 'health literacy' AND intervention AND (measure OR evaluation). Databases searched were Medline via Ovid, PsychInfo, SCOPUS, CINAHL and Web of Science. PubMed was searched by title using search terms: 'health literacy' AND intervention only, in an attempt to reduce the number of possible papers. Only studies accessible from the databases above in the English language were considered.
Study screening
Titles of studies resulting from the initial search were screened to determine whether they met the inclusion criteria. Further screening was conducted using the abstract and if necessary, the full paper was reviewed to determine their inclusion eligibility. Full papers for the studies included were reviewed. Studies were included where the following criteria were met:
• Health literacy was identified as a significant outcome of interest • Intervention was designed to improve health literacy • Intervention was directed to an identified community population (non-clinical-no existing condition) • Evaluation included a well-defined measure of health literacy
Interventions directed at individuals and groups with established disease, and/or designed to improve specific clinical outcomes (compliance with medication, self-management of disease) were not included. Interventions targeted at health practitioners or practitioners in training were also excluded. We separately identified several papers that described interventions to improve mental health literacy. These were excluded and are discussed further below.
RESULTS
Study selection
The results of study selection are summarized in Figure  1 . It shows that from an initial pool of 1117 papers the majority were excluded because they did not report on interventions, or were interventions directed at a population with an established condition. Of the 57 papers subsequently considered for inclusion, 50 were excluded for the reasons indicated in the Figure 1 .
Reasons for exclusion
The review process confirmed that the use of the term 'health literacy' is common in searchable abstracts and key words. Even with the use of limiting search terms, the majority of the initial 1117 studies identified were descriptive studies of health literacy, many reporting on the relationship between that concept (variably defined and measured) and a range of social, demographic and health outcome variables.
Excluding papers describing an intervention involved some judgment and we may not have got this right every time. Many were straightforward, excluded on the basis that they described the results of a clinical intervention in a population with established disease. Others were more difficult to judge and worth acknowledging. For example, several of the excluded papers used health literacy to define or segment a population, but not as the target or outcome of the intervention. For example, Faruqi et al. (2015) aimed to enhance preventive care for patients identified as having low health literacy; Zoellner et al. (2015) investigated whether the health literacy status of employees influenced the outcomes of a worksite weight loss program; and Lanpher et al. (2016) reported on a weight loss intervention where the outcomes were weight and engagement by low or adequate health literacy levels. In addition, Banbury et al. (2014) grouped participants of similar health literacy levels to assess the acceptability of a telehealth literacy intervention; and Porter et al. (2016) determined the health literacy status of participants to compare self-monitoring skills between groups.
A number of papers described interventions to improve health literacy, but did not measure change in health literacy as an outcome of the study and were therefore also excluded. White et al. (2013) assessed the quality of educational materials aimed at obesity prevention among preschoolers; and Zoellner et al. (2016) reported the 'effects of a behavioural and health literacy intervention to reduce consumption of sugar-sweetened beverages'. In this study health literacy was used as a variable to examine retention rates, engagement and behavioural outcomes.
During the course of the review we also identified several interventions to improve 'mental health literacy' (Li et al., 2013; Pinto-Foltz et al., 2011; Reavley et al., 2014; Skre et al., 2013; Taylor-Rodgers and Batterham, 2014) . These studies have been significantly influenced by the work of Jorm (Jorm et al., 1997; Jorm, 2015) who has argued that mental health literacy needs to be considered as a discrete sub-discipline of health literacy. Most focused on addressing stigma or improving knowledge and understanding of mental health and illness (Pinto-Foltz et al., 2011; Skre et al., 2013; TaylorRodgers and Batterham, 2014) . We excluded these studies from the review because of significant inconsistencies in the definition of mental health literacy, and wide variation in the measurement instruments used. We have taken a view that this field of study is sufficiently distinctive to warrant separate examination.
Finally, a number of papers were excluded because they described a protocol for an intervention, but did not provide results, McCaffery et al., 2016; Parker et al., 2012; Rogers et al., 2014; Steckelberg et al., 2009) . These are important because they indicate that there may be a pipeline of future interventions to be reported, and that our review may be early in a cycle of interest in community intervention research.
Included studies
The papers judged to have met the inclusion criteria are summarized in Table 1 Xie, 2011; Chervin et al., 2012; Fleary et al., 2013) . Overall, we found that in only a small number of cases was the concept of health literacy actively used both to guide the development of an intervention, and as a primary or intermediate outcome measure.
Only three of the reported studies (Chervin et al., 2012; Jay et al., 2009; Soto Mas et al., 2015) used previously established measures of health literacy (such as TOFHLA and S-TOFHLA) (Parker et al., 1995b; Baker et al., 1999) ; the others used customized measures of a set of variable skills that enable people to obtain, process and use information for health decisions and actions-judged to be broadly compatible with the more widely used formal definitions described above (Sorensen et al., 2012) . One study (Jay et al., 2009 ) used the S-TOFHLA to determine health literacy status and then went on to measure change in health literacy using a study-specific customized measure. All included studies relied on self-reported measures of health literacy.
The examples we found covered a range of settings, including online programs, adult education, school and a supermarket-based multimedia program. All included education or communication strategies designed to develop functional health literacy skills directed towards specific improvements in knowledge and understanding, and most were also directed towards pre-defined behavioural responses. Five had elements that were compatible with the development of interactive and/or critical health literacy skills (Austvoll-Dahlgren et al., 2012; Chervin et al., 2012; Carroll et al., 2015; Fleary et al., 2013; Xie, 2011) . Educational methods varied considerably from formal classes (Fleary et al., 2013; Soto Mas et al. 2015) , home visiting (Carroll et al., 2015) and study circles (Chervin et al., 2012) , through multi-media (Jay et al., 2009 ) and eHealth/online interventions (Austvoll-Dahlgren et al., 2012; Xie, 2011) .
The interventions focused on the needs of specific population groups throughout the life-course (parents, adult learners, older people), and addressed a range of topical health issues including food choices, physical activity and parenting. Most were also targeted at populations and in settings that have a higher proportion of individuals with lower health literacy.
The study designs were variable with the majority including some form of comparison or control group. Most described positive results from the intervention in terms of knowledge and skills gain compatible with the health literacy concept. Significant changes in health literacy were reported when comparing scores before and after the intervention (Carroll et al., 2015; Soto Mas et al., 2015; Xie, 2011; Chervin et al., 2012; Fleary et al., 2013) . One study (Jay et al., 2009) indicated differential results between adequate and limited health literacy participants.
DISCUSSION
Our review found only a limited number of studies that met the deliberately restrictive criteria, with many more that were evidently influenced by the concept of health literacy but had not demonstrably used the concept in the design and measurement of outcomes. Those included were diverse in setting, population and intended outcomes. The small numbers make it difficult to provide commentary that could be used as a general guide to future interventions, but some tentative observations can be made.
In terms of definition and measurement, all studies were designed to develop functional health literacy skills, and five of seven incorporated elements that were compatible with the development of interactive and/or critical health literacy skills. The measures of health literacy were conceptually narrow in some cases. For example, Carroll et al. (2015) and Austvoll-Dahlgren et al. (2012) used screening instruments not originally designed for population intervention studies. In most cases the studies used instruments that were customized to the specific intervention and outcome objectives of the study, for example those used by Fleary et al. (2013) and Jay et al. (2009) . These limitations on the measurement instruments are not surprising given the timing of the research reported. The more comprehensive measures of health literacy referred to above were not known or accessible for most of these studies, and we should anticipate that new studies will benefit from these and other more sophisticated measures (Chinn and Mccarthy, 2013; Jordan et al., 2013; Osborne et al., 2013; Sorensen et al., 2013) .
In terms of education and communication methods, almost all of the examples used interactive communication methods to develop health literacy skills. Some were task directed, for example Jay et al. (2009) was focused on developing health literacy skills to improve competencies in comprehending food labels. Others such as Soto Mas et al. (2015) and Xie (2011) were more focused on the development of generic health literacy skills. In Carroll et al. (2015) , the communication was also personalized to the needs of individual participants.
Taken as a whole, it was disappointing to find so few studies that were actively using the concept of health It is not difficult to understand why health literacy has become a subject of wide interest in the past decade. For researchers interested in health and disease causality, health literacy offers a convenient and logical summary definition of a pre-existing condition/risk that can be used to understand and explain variation in health and disease outcomes. There is a substantial and growing literature that confirms the importance of the concept in clinical practice and public health. For those interested in the evaluation of information, education and communication (IEC) interventions, health literacy has long been proposed as a useful outcome measure (Nutbeam 1998) .
For clinicians, work over many years, mainly in the USA, has established health literacy as an identifiable and manageable risk in clinical care, of particular importance in the management of long-term and complex conditions that depend upon successful patient engagement and management. For public health practitioners, health literacy is conceptually attractive in its fit with contemporary health promotion, understood as a personal 'asset' that can be developed through educational and other interventions to support greater personal and community control over a range of determinants of health.
For policy-makers, health literacy has the attraction of being a sufficiently malleable concept to be used to support a full spectrum of policy positions-at best to reflect a desire for greater patient and public engagement in health decision-making, and at worst, to shift the burden of protecting and improving health away from the state to the individual.
All of this attention is undoubtedly supporting advances in our knowledge and understanding of the concept, its relative importance as a health determinant, its measurement, and its potential for use to guide clinical practice, public health and public policy. However, this review provides a stark reminder that the academic interest and attractive rhetoric surrounding health literacy needs to be tested more often and more systematically through intervention experimentation in a wide range of populations using valid and reliable measurement tools.
CONCLUSION
We recognize that our review methodology may not have captured all the studies using health literacy to guide intervention development and assess outcomes in community populations. However, the paucity of intervention studies that clearly reflect the 'skills-directed' methods at the heart of the health literacy concept, and the continuing challenge of measurement should give cause for concern. The distinctive influence of the concept on the purpose and methodologies of health education and communication is not reflected in many reported interventions at present. That said, there is an encouraging pipeline of intervention studies that have reported protocols but not yet on results. Overall, evidence to support the implementation of national policies and programs, and the intervention tools required by community practitioners are not emerging as quickly as needed. This should be addressed as a matter of priority by research funding agencies.
